The application of mitotic gene conversion in Saccharomyces cerevisiae in a pattern of four assays, in vitro and in vivo, for mutagenicity testing.
The induction of mitotic gene conversion of the nitrofuran derivatives nitrofurantoin (N-(5-nitro-2-furfuryliden)-1-aminohydantoin), nifurprazinum (1-(5-nitro-2-furyl)-2-(6-amino-3-pyridazyl)-ethylenehydrochloride) and FANFT (2-formylamino-4-(5-nitro-2-furyl)thiazole) was investigated in the D4-RDII strain of Saccharomyces cerevisiae (heteroallelic at the gene loci ade2 and trp5, respiration-deficient). A battery of tests was applied: direct action of the substance to yeasts, the liver microsome test in vitro, the host-mediated assay and the urinary assay. From the various combinations of positive and negative results, additional pharmacokinetic conclusions were drawn. The three nitrofuran derivatives gave positive results by direct action and in the urine of rats. The additon of liver microsomes of mice in the test in vitro reduced the number of induced convertants. In the first hours, a great deal of nitrofurantoin given orally to rats was excreted in the urine, as shown by a high genetic activity. Nifurprazinum and FANFT were excreted to a lesser extent or more slowly. Addition of glucuronidase/arylsulfatase reduced the genetic activity in the urine in the case of nitrofurantoin, had an increasing effect with nifurprazinum and was without any effect in the case of FANFT. In the host-mediated assay, only nitrofurantoin gave positive results. These results seem to be a consequence of the quick but different excretion of the nitrofuran derivatives.